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CLAIMS 




/q^ \^ A method tor reducing the amount of ammonia compounds affixed 

fly ash, the method comprising: 

providing an amount of fly ash, at least a portion of the amount of fly ash 
comprising particulates having ammonia compounds affixed to the particulates; 
and 

exposing the amount <\f fly ash to flowing air having a temperature of at 
least 1 ? 500°F (815°C). 



2. The method of claim 1 wherein: 

the fly ash is maintained in the flowing air until the fly ash reaches a 
temperature of at least 900°F (4B2°C). 

3. The method of claim 1 further comprising: 

measuring an in process aph temperature of the fly ash when the fly ash is 
exposed to the flowing air; 

removing at least a portion if the fly ash being exposed to the flowing air 
when the measured in process ashvtemperature reaches at least 900°F (482°C); 

thereafter providing a seconcAamount of fly ash, at least a portion of the 
second amount of fly ash comprising particulates having ammonia compounds 
affixed to the particulates; and 

thereafter exposing the second Amount of fly ash to flowing air having a 
temperature of at least 1 ,500°F (81 5°C)\ 



4. The method of claim 1 furthdr comprising: 

preheating the fly ash to a temperature of at least 300°F (148°C) before 
exposing the fly ash to the flowing air. 

5. The method of claim 1 furahercomprising: 

recovering heat from the flowing^/affer the fly ash has been exposed to 
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the flowing air. 

6. The method of claim 5 further comprising: 

using the heat recovered from the flowing air to preheat a second amount 
of fly ash, at least a portion of the second amount of fly ash comprising 
particulates having ammonia compounds affixed to the particulates; and 

thereafter exposing the second amount of fly ash to flowing air having a 
temperature of at least 1 ,500°F (815PC). 

7. The method of claim 6 wherein: 

the second amount of fly ash if preheated to a temperature of at least 
300°F (148°C) 

8. The method of claim 5 fuhher comprising: 
removing particulate material frqm the flowing air after heat has been 

recovered from the flowing air. 

9. The method of claim 8 further comprising: 

maintaining the flowing air above \k)0°F (204°C) when particulate material 
is removed from the flowing air. 

^ . 7 

/ W. The method of claim JSTfurther comprising: 

recovering heat from the particulate material after the particulate material 
has been removed from the flowing air. 

The method of clairnrsK) further comprising: 
using the heat recovered from me particulate material to preheat a second 
arrjbunt of fly ash, at least a portion of the'second amount of fly ash comprising 
particulates having ammonia compounds affix^to the particulates; and 

thereafter exposing the second amount of fl^\ash to flowing air having a 
temperature of at least 1 ,500°F (815°C). 
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1 2. The method of claipa-tT wherein: 

the second amoynt^f Fly ash is preheated to a temperature of at least 
300°F (148°CJ 



y}/ The method of claim 1 further comprising: 

recovering heat from the fly ash after the fly ash has been exposed to the 
flowing air 



/ using the heat 
ash, at least a portion 



having ammonia 

thereafter expo 
temperature of at leas 1 



nod of claim 13 further comprising: 

ecovered from the fly ash to preheat a second amount of fly 
of the second amount of fly ash comprising particulates 
comf iounds affixed to the particulates; and 

sing the second amount of fly ash to flowing air having a 
1,500°F (815°C). 



1 5. The method of claim 14 wherein: 

the second amount of fly ash is preheated to a temperature of at least 
300°F (148°C) 

1$ y£„ The method of claim 1 wherein the step of exposing the fly ash to 
flowing air comprises: 

providing a metal media having openings; 
passing flowing air through the openings; and 
depositing the fly ash on the metal media. 

if 

f£ yf. The method of claim l^fwherein: 
the openings are 10 microns or less. 



^ to. The method of cftaim 1 6 wherein: 

/the flowing air is passed through the openings at greater than 0 to about 



10 cubic feet (0.28 cubic meters) p^r minute. 
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\^ The method of claim 1 further comprising: 

measuring an in process ash temperature of the fly ash when the fly ash is 
exposed to the flowing air; and 

controlling a flow rate of the flowing air in response to the measured in 
process ash temperature. 

20. A method for reducimg the amount of ammonia compounds affixed 
to fly ash, the method comprising:! 

providing an amount of fly ash, at least a portion of the amount of fly ash 
comprising particulates having ammonia compounds affixed to the particulates; 

and \\\ J 

exposing the amount of fl^^mteOlowing air until the fly ash reaches a 
temperature of at least 900°F (482°t). 
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21 . An apparatus for reducing the amount of ammonia compounds 
affixed to fly ash, the apparatus corr prising: 

a source (10) of fly ash f at least a portion of the fly ash comprising 
particulates having ammonia compo jnds affixed to the particulates; 

a heating chamber (17) including a treatment bed (20) comprising a media 
having openings; 

a fly ash supply conduit (16)/in communication with the heating chamber 
(17) and the source (10) of fly ashjthe fly ash supply conduit (16) transferring fly 
ash from the source (10) of fly ashf to the treatment bed (20) of the heating 
chamber (17); 

a source (45) of heated air 

an air supply conduit (55) in communication with the source (45) of heated 
air and the heating chamber (171, the air supply conduit (55) providing a flow of 
heated air to the treatment bed (20) of the heating chamber (17) for contacting 
the fly ash on the treatment bed (20) with the flow of heated air; 

a heated air conduit (37 j in communication with the heating chamber (17) 
for transferring the flow of heated air from the heating chamber (17); and 

an ash removal conduit (31) in communication with the heating chamber 
(17) for transferring heated fl* ash from the heating chamber (17). 



22. 



Thef apparatus of claim 21 further comprising: 
a heaterilS) for heating the f# ash passing through the fly ash supply 



conduit (16). 

23. itheypparatijs of claim 21 further comprising: 
a heat recovery unij (32) for recovering heat from heated fly ash passing 
through the ash removal conduit (31). 



24. The apparatus of claim 23 further comprising: 
a heater (15) for hdating the fly ash passing through the fly ash supply 
conduit (16), the heater (15) receiving heat recovered by the heat recovery unit 
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(32) from heated fly ash. ^ 

25. Th^apparatus of claim 21 further comprising: 

a heat recovery unit (35) for recovering heat from the flow of heated air 
passing through the heated air conduit (37). 

26. The apparatus of claim 25 further comprising: 

a heater (15)lfor heating the fly ash passing through the fly ash supply 
conduit (16), the heater (15) receiving heat recovered by the heat recovery unit 
(35) from the flow of neated air. 

27. The apparatus of claim 25 further comprising: 

a particulate filter (36) in communication with the heated air conduit (37), 
the particulate filter (36) removing particulate material from the flow of heated air 
from the heating chamber (17). 

28. The apparatus of claim 27 further comprising: 

a particulate material conduit (33) for transferring particulate material from 
the particulate filter (36), I 

wherein a second neat recovery unit (32) recovers heat from the 
particulate material passirtg ttfrouc^h the particulate material conduit (33). 

29. The apparatus of claim 25 further comprising: 

a nitrogen oxide treatment systeprf(81) in communication with the heated 
air conduit (37) for reciivind^^Jpv^of heated air from the heating chamber (17). 

30. The apparatus bf claim 21 wherein: 

the media is made from a metallic material and has openings of 10 microns 
or less. \ 
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31 . The apparatus of cla|m 21 further comprising: 
a controller (29) in electrical! communication with at least one temperature 



sensor (28) for sensing a tempera 
and 

a feeder (12) for controlling 
ash to the fly ash supply conduit 



ure of the fly ash on the treatment bed (20); 



the feed of fly ash from the source (10) of fly 
6), the feeder controlling the feed of fly ash in 
dependence on the sensed tempe rature of the fly ash on the treatment bed (20). 

32. The apparatus of claim 21 further comprising: 
a controller (29) in electrical communication with at least one temperature 
sensor (28) for sensing a temper ature of the fly ash on the treatment bed (20); 
and 

the flow rate of heated air to the treatment bed 
from the source (45) of heated air in 



a valve (70) for controlling 
(20) of the heating chamber (17) 
dependence on the sensed temperature of the fly ash on the treatment bed (20). 



aeration stones (13) 
receiving air from an air supply 



33. The apparatus of daim 21 further comprising: 



34. The apparatus of 
the treatment be 




source (10) of fly ash, the aeration stones (13) 
jnit (49) for aeration of the fly ash. 

:laim 21 wherein: 

the heatijjg-Cframber (17) is downwardly sloped. 



35. The apparatus of 
a lower section of the 
control flow of heated fly ash 




claim 34 wherein: 
treatment bed (20) includes a blocking means (25) to 
frfcm the heating chamber (17). 
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